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AUTHORG  Kolganoy,.Ve-tiny Lebedev, A, V., Nikitin, 3. Ya. and 
Smolyankin, V. T. 


TITLE: A Liquid Hydrogen Bubble Chamber (Zhidkovodorodnaya 
puzyr’kovaya kamera) 
Ee PERTODICAL: Pribory i Tekhnika Eksperimenta, 1958, Nr 1, pp 31-34. 
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ABSTRACT: The construction of a working liquid hydrogen bubble 
chamber is described, The volume is 1 litre and the dia- 
meter 10 cm, The chamber was designed as a pilot experinent 
to obtain information which would be useful in the design of. 
a much larger one. A section through the chamber is show 
in Fig.l. The working volume of the chamber and the hydrogen #& 
reservoir are completely separated, The closed working vol- — 
une of the chamber is surrounded by a hydrogen bath connect-~ 
ed to the hydrogen reservoir, In this way good screening 
of the chamber from thermal radiation is achieved and the 
problem of temperature stability is simply resolved by the 
stabilisation of the pressure in the reservoir, An important 
feature of the chamber is the method of mounting of the glass. 
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walls of the chamber, This is illustrated in Fig.2, The 
Pyrex windows are mounted on copper washers as shown in the 
latter figure and this was found to be very satisfactory, 
The method of illumination is described and is illustrated 
in Fig.3. A typical osciliogram of the working cycle is 
ee shown in Fig.4. The chamber can be kept at the lower press- 
ae ure for 30 to 40 millisecs but this time can be varied, The 
ae re-establishing of the pressure to the upper value takes 
ae - approximately 15 millisecs,. Normally, the upper pressure is 
: 7 atm and the lower 3 atm, A series of photographs was also an 
taken with pressure reductions down to 1 to 2 atm, Special Ta 
experiments have shown that the sensitive time is not less a 
than 40 milli secs. The repetition frequency of the working 
cycle is about 7 to 10 cycles per minute, Fig.5 shows a 
photograph of tracks obtained in the neutron beam of a 
synchrocyclotron obtained in studies of W-meson formation in 
cee n-p collisions, The following persons collaborated: 
eo A, N, Yershov, N. A, Zubkov, V, A, Beketov, Ye.F. Lothaneva, 
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ge te Le Makarov, A, P, Sokolov, G. S. Lomkatsi, Ge I. Blinov 8 
and Yu. Ss, Krestnikov, There are 5 figures,” no tables and 
9 references, of which 6 are English, 3 Soviet, 


SUBMITTED: July 3, 1957. 
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3. Bubble chambers--Performance _ 4, Hydrogen (iaida)- ap ties 
5. Néutrons--Detection 
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TITLE: A Photographic Setup for Large Hydrogen Bubble Chambers 

pera : (Sistema fotografirovaniya dlya bol'shikh vodorodnykh 

oe puzyr'kovykh kamer) 


Se aaa! i Dekhnika Exsperimenta, 1958, Nr 1, pp 38-41 
USSR 


ceed ABSTRACT: A photographic setup for-hydrogen bubble chambers of 

a large dimensions is quite different from that for Wilson 

: and diffusion chambers, In particular, a gas bubble in 
liquid hydrogen scatters light mainly in the forward dir- 
ection, most of it between 0 and 10°, say (cf Fig.1) so 
that it is impossible to photograph the tracks at 90° to 
the incident light as is done in the usual chambers, For 
small bubble chambers the photographs may be taken with me 
direct transmission in which the source of light is on the .- 
one side of the chamber and the photographic camera on the 
other (Refs.3-5), However, it is very difficult to use 
this system with a large hydrogen chamber since it ig des- 
irable not to employ large glasses as it is difficult to 

Card 1/3 mount these on the main body of the chamber. The present 
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authors have therefore developed a method of illuminating 
and photographing on one side of the chamber only, This 
nethod was tried on the working hydrogen chamber described — 
in Ref.5 (this issue) and is shown in Fig.2. The back wall 
of the chamber was in the form of a spherical mirror, at the 
centre of curvature of which the source of light was placed, 
The light reflected from this mirror is focussed back again 
at the source and does not enter the objective of the photo- 
graphic camera (B in Fig.2),. The light which after reflect-_ 
ion is scattered by the bubbles does enter the photographic 
camera and gives rise to the track images (Fig.3, facing 
p.35). The main disadvantage of this method is that in 
addition to the real images one gets the virtual images as 
well but these can be recognised by inspection or by a 
measurement of track co-ordinates by means of 2 stereo- 
photographs (the virtual image lies behind the mirror). A 
calculation of the scattered light as a function of angle, 
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the result of which is shown in Fig.l, is given ina 
mathematical appendix, There are 5 “dlagrams, no tables and 
? veferences, of which 4 are English and 3 Soviet. 
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PERIODICAL: Pribory i tekhnika exsperimenta, 1958, Nr 4, p 30 and . 


1 plate (USSR) 


ABSTRACT: In Ref.l the authors described a working hydromen bubble 


pd 


chanber, -Am-experiment, described in the present article, was 
maleto discowr whether it is possible to use deuteriun as the 


16-2 


vowing liquid in the chamber. Two difficulties hed to be kept 


in GO First, it was expected that the presence of B-active 
britain in deuterium (10-8 to 10-%) would lead to a large 
nunber of short tracks in the liquid and thus vroduce a. con- 
Siderable background, Experiments on deuteriun in a diffus- 
ion chamber have been unsuccessful precisely for this reason 
(Ref.2), Secondly, the critical pressure of deuteriun 
(16.5 atm) is considerably higher than the eritical pressure 
for hydrogen (12.8 atm), It is well-known (Ref.3) that the 
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SOV/120-58-4-6/30 
‘A Liquid Deuterium Bubble Chamber . 


normal superheating of the liquid 1s effected {takes since] s 
when the pressure in the chamber up before expansion is ff 
equal to two-thirds of the critioal pressure. This con- 
_ dition may be easily satisfied if the chamber and the’ bath 
is filled with liquid deuterium. However, if the bath is 
filled with liquid hydrogen and the chamber with liquid 
deuterium, then it is impossible to obtain pressures 
greater than 8 atm in the chamber. For this reason it 
was fearec that. on expansion the superheating of the 
deuterium would be insufficient and the liquid would be 
insensitive to radiation. Experiments made to elucidate 
all these points have shown that it is possible to use 
deuterium as the working liquid in the bubble chamber 
without any special purification. ‘The construction and 
operation of the deuterium chamber is similar in‘ many 
ways to that of the dydrogen chamber. The bath was - 
cooled down to liquid nitrogen temperature and was filled © 
_ with liquid hydrogen. The chamber was then filled with 
technical deuterium which was not specially purified to 
remove tritium. The pressure in the hydrogen bath was in- 
‘creased to 12.4 atm and was kept at that level. After the 
thermal equilibrium between the chamber and the bath was 
Card 2/3 
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te 


. A Liquid Deutertum Bubble Chamber 


reached, an expansion of the working colume was carried 
out. ‘In the absence of radioactive scurces in the 
vicinity of the chamber no tracks or bubbles appeared - 

in the working volume. When a Co® source was placed 

near the chamber, pictures similar to: that shown in 

Pig. 1 were observed after expansion. L.G. Landsberg 

and N.I. Makarov are thanked for their help in the ae - 
experiment. There'is 1 figure, no tables and 3 references, 

@ of which are Soviet and 1 English. ‘The authors also 
express their. thanks to BN. Duitrivevskaya, director of 

the hydrogen liqued action station of the Laboratory of 
Nuclear Physics Problems (Laboratoriya yadernykh problem) 
of OIYAI, and to N.B. Delone who supplied the deuterium... = a 
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" aupHoRS: Guzhavin, V. M.; Kliger, G. K.; Kolganow,..V. 2.7 Lebedev, 


A. V.; Marish, K. S.; Prokoshkin, Yu. D.} Smolyankin, V. T.; GSOkolov, | 


- A. Pe? Soroko, L. Mo; Ta'ui Wa-ch‘uang 


TITLE: Pion production in pp collisions at 650 MeV energy 
SOURCE; Zh. eksper. i teor. fiz., v. 46, no. 4, 1964, 1245-1256 


TOPIC TAGS: pion production, pion pion interaction, resonance scat- 
tering, Mandelstam representation, isotopic invariance : 


ABSTRACT: A Liquid-hydrogen bubble chamber was used to investigate. 
pion=-nucleon correlations and the angle and energy distributions of 


: pions produced by 650-MeV protons. The investigation was motivated . 


"py the few unanswered questions which the Mandelstam phenomenological 


‘ yesonance model (Proc. Roy. Soc. v.- A244, 491, 1958) does not supply. 


Among these questions are the possibility that isospin is net con~ 


ee 
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- served and the role of the (3/2, 3/2) resonance in pion production. 
- Four reactions are investigated 

p+pop te 

-p+pwdtn, 4 

: prepa pra tas 

ppm Pptete™. i 


‘he results of the investigation indicate that the experimental angu- 
lar distributions of neutral and charged pions are consistent with 
the assumption of isotopic invariance. The contributions of mN-sub- ' 

. system states with isospin Tw 7 1/2 and 3/2 are measured and found 


to be 72 + 3% in the latter case. The cross sections, the angular 
istributions, and energy spectra of the particles were determined 
by methods free of the influence of systematic errors inherent in 
_ experiments using particle counters. In addition, angle and energy 
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correlations were obtained in the three-particle processes (3) -and 
| (4); these characteristics could not be obtained by earlier pro- 
cedures. The liquid-hydrogen bubble chanber makes it possible to 
carry out an exhaustive study of all pp scattering processes in a co 
single experiment. It was confirmed that the cross section for pion | 
pair production in this energy range is negligible. “In conclusion 
we thank the technicians and laboratory assistants for good operation 
of the liquid-hydrogen bubble chamber, the scanning group of ITEF 
headed by D. X. Tumanova, the scanning group of OIYaI who reduced 

: the photographs, and also Ye. M. Landis and Ye. S. Gal‘pern. for : - 
: setting up the program and performing the calculations on the elec~ | 
{ tronic computer." Orig. art. has: 14 figures, 21 formulas, and 1 

1 table. ae ft X 


| GKAE (Institute of Theoretical and Experimental Physics, GKAE) ; 


| 
| ASSOCIATION: Institut teoreticheskoy i eksperimental'noy fiziki 
cokes ear institut yaderny*kh issledovaniy (Joint Institute of 
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induction melting, electric furnace. inchictoorn furnace, power con- 
“quipment, power transformer, power 


eengsurnction. high frequency 
“Urnatic contre] system, automatic regulation. «irre control, voltage 
- .°-4 induction furnace 
=< *N. Induction melting electric furnaceg are; 


usec for melting ferroug 
up transformers. During 
required to prevent over- 
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“4a metals and are fed by Single phase g-ep- 
mericd, constant correction of condliions 1s 
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Avicuatdis epaiatoe for induction smelting systems using comercial 
frequencies, Elektrotekhnika 36 no.5:30-32 My '65. 
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$/120/60/000/005/024/051 


E032/E314 
AUTHORS; Kolganova, ED, and Rabin, NV. 
TITLE; - Measurement of the "Noise" of the MBIA-9 (MBI-9) 4% 


Microscope i 


PERIODICAL: Pribory i tekhnika eksperimenta, 1960, Ne, 5. 
p. 134. 


TEXT: The present paper reports measurements on the MBI-9 
microscope, which were designed to determine whether this _ 
microscope can be used to measure multiple Coulomb scatterin ‘4 
of charged particles in photographic emulsions. Measurements 
were made of the stage noise fst and a total noise er 


defined by 

-2, =2 =2 ~2 

“tot ~ "st * Sreading + © grain A 
for second and third differences. 
The Michelson interferometer was used to determine the stage 


noise both for horizontal and vertical displacements, The 
results obtained are given in. the table and in the figure. 
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Data for the stage of the microscope Koritska MS~2 (Ref, 1) 
and the stage with glass guides are given for comparison, 
Fig. 1 shows that in the case of the horizontal displacement 
of the stage the noise increases ‘in proportion to the cell- 
size (é, ~ +t) .. It should be noted that the vertical noise 


in the case of fousk refocusing reaches up to~0O.1 for the 
second difference when t = 10 .- The total noise SL ot 


was determined using horizontal proton tracks corresponding 

to an energy of ~ 100 MeV. Measurements were made using two al 
microscopes, amplifications of 15 x 60 and 15 x 90, and — 
cell sizes of 20 and 100 1 for which true Coulomb scattering 

was small (< 0.05 1). ‘The magnitude of the noise is 

independent of the magnification and the cell-size, and does 

not change very much from racine to microscope, The 


mean value of the total noise is Ey = 0. 16 yp, ey > 0.28 p. : 
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_ ae 7 Sr de he coke Ne OES - £O32/E314 . ppt le Sees Sp Le ee 
Measurement of the "Noise" of the MBI-9 Microscope 

These data make it possible to use the MBI-9 microscope 

in the measurement of multiple Coulomb scattering of 
particles having a momentum of ~ 100 MeV/c whose tracks 
have a dip angle of less than 10 deg. It should be noted 
that the MBI-9 microscope is very convenient to use so that 
the particle energy. can be rapidly measured, 


There are 1 figure, 1 table and 2 references: 1 Italian 
and 1 Soviet. : 


SUBMITTED: July 13, 1959 
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| Stuay of the electron: spectrum and asymmetry resulting fick e ie = ee 
W-A- e-decay ina nuclear photcemulsion. Zhur. eksp. i teor, 
tin, 40 no.4: 1042-1049: Ap "61. (MERA 14:7) 
. (Mesons--Decay) (Electrons) 
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ae ‘ PITLE: A Method for Long-Duration Tension Tests of Tube-Shaped Samples 


"4th Internal Hydrogen Pressures at High Temperatures (Metodika 
dlitel'nykh ispytaniy na razryv trubchatykh obraztsov pod vnutren- 
nim davleniyem vodoroda pri vysokikh temperaturakh) 


PERIODICAL: Zavodskaya Laboratoriya, 1957, Vol. 23, Nr 9, pp 1098-1101 ( USSR) 


ABSTRACT: A special plant and a special method of investigation, by which in- 
termal hydrogen pressures and the influence exercised by them on the 
refractoriness of the tubes (or, to be more accurate, upon their 
fatigue limit) are developed. There follows a desoription of the 
plants and of the experimental method. The sample is heated in an 
electric furnace up to the given temperature for 4-5 hours with 4 
subsequent pause of 1 hour. Next, hydrogen is introduced through a 
valve until in the sample any pressure corresponding to the smount 
of tension in the walls of the sample is attained. The amount of — eS 
this tension is computed according to a forma. In exer to ascer 
tain the influence exercised by hydrogen upon the fatigue limit 
analogous investigations were carried out in nitrogen. It is show 
that hydrogen exercises a considérable influence upon the reduction 
of the fatigue limit of steel 9G" at 400, 450 and 500°. At all 
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es c 8, Professor, Teodorovich, VoPo, 
Candidate of Chemical Sciences and Deryabina, V.I., 
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TITIB: Sustained Strength of Steels During Investigation of 
Tubular Specimens Subjected to an Internal Pressure of 
Hydrogen at Elevated Temperatures (Dlitel‘'naya prochnost’ 
Staley pri ispytanii trubchatykh obraztsov pod vnutrennin 
davleniyem vedoreda pri vysokikh temperaturakh) 


PERIODICAL: Metallovedeniye i Termicheskaya Obrabotka Metallov,- : 
2959, Nr 3, pp 19 ~ 24 (USSR) ;  &£ 


ABSTRACT: A.A. Zakharov (Ref 1) and Sh.N. Kats (Ref 2) have 
established that in certain calculations of the stresses 
in tubes subjected to internal pressures by a neutral 
medium, the sustained strength at elevated temperatures 
equals the sustained strength in ordinary tensile tests. 
Therefore, it is possible to use the results of sustained 
tensile tests for calculating the permissible stresses. 
In a number of cases, the permissible stresses can be 


chosen correctly only by taking into consideraticn the 


SOV/129~ 620661 Snn01 0016-2" } 
s PHS Steels sy200¢ Inde RORGEDD 072382 : 
sh ROVE CePOROREE FAB an Internal Pressure of Hydrogen at 4 
Elevated Temperatures 


influence of the aggressive media which produce the 
internal pressures indide the tubes at the particular 
elevated temperatures. Of such aggressive media, 
hydrogen is of considerable importance. The authors 
of this paper have produced a test rig and evolved a 
method of testing for sustained failure of tubular - 
Specimens which are subjected to internal pressure 

of various media at elevated temperatures. This test 
rig has been deseribed in earlier work of some of the 
authors of this paper (Ref 3). In the here described 
work it was applied for studying the sustained strength 
of tubular specimens of various steels subjected to 


internal pressure of hydrogen and nitrogen at elevated 
temperatures. Asa neutra 
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and supplementary additions of W, V, Mo and Nb was 
studied. Of the eight materials enumrated in Table 1, 
the gests on commersial iron were carried out at 
450 "CO and the respective results are graphed in 
Figure 1. A sharp drep in the sustained strength was 
chserved for tubular specimens subjected to internal 
pressure of hydrogen; brittle failure with a pronounced 
intererystallite character was observed, whilst in 
equal specimens subjected to internal pressure with 
nitregen the failure was accompanied by appreciable 

- plastic deformation and the failure was intracrystalline. 
The pasuits for the other materials tested are also 
graphed, On the basis of the measured strength data 
for sustained leading for durations of 1 000 and 10 000 
hours, it can be concluded that hydrogen has a considerable 
influense on the reduction of the sustained strength, 
parsiculariy in the case of commercial iron and steel 20; 
at 450 °C these materials suffered a loss of 75 to 85% ” 

Card3/5 of thair sustained strength. For low and medium-alloy steels 
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the drep in sustained strength was lower, amounting to 
22 vo 40% at €OO “C. Of the investigated low- and 
medium~alloy steels, the Soviet stgel £1579 had the 

highest sustained strength at 600 C, when subjected. to 
hydrogen and nitrogen under pressure. 4a interesting * 
feature cf the results was that for this deel the 
sustained strength dropped with increasing wall thickness 
of the tubular specigens and this is attributed not only 
to the influence of/itee factor and surface defects but 
alse to the more intensive influence of hydrogen as a 
result of the higher pressures which werg applied to 

she thick-walled tubes (400 to 500 kg/em= for wall 


thickzresses of 1.5-2 mm and 600 to 900 ke/om@ for wail 
thicknesses of 7 mm). The drop in sustained strength 
during loading by hydrogen under pressure at 600 “C 
much lower (7-9% and 10~20%, respectively) for the 
higkh-alloy steels Khl2VMF and 1Khi8N9T. It can be 
considered an established fact that a drop in the 


was 
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strat DF aul- ba 
Steer act atrength as a result of leading with hydrogen 
oe pressare at elevated temperatures and pressures is : 
Op ase ho are by graduai "locsening™ of the grain : 
“bbs ne and weakening of the bonis between the orystal- 
ee which devermine the sustained strength 
hat re SB aka 4 S ~ x + i : 
are are 10 figures, 2 tables ané 3 Seoriet references. E 
2 es od. s ; 
a Leningradskiy nauchno-~issledovatel’skiy institut ve 
= ert acehae nefti 3 peluchsniyu iskusstvennogo 
af Fee topliva (Leninerad Ssientifie Research 
Ay SsLSUte On Petreoleun Refirtee i 
. a % : 1 and on the Produ 
Card 5/5 of Synthetic Liquid Fuels) eee 
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GHIEMAN, L.A.» doktor tokhn.nauky prof.;.KOLGATIN, N,N,» inzh,; TEODOROVICH, 


Tawrereens 


ViPss kand.khimicheskikh nauk; DERYABIWA, V.I.y inzh. 


Changes in the mechanical properties of certain steels 
ur. , der 
the effect of hydrogen at high tem t dais 
Motallovedente 3248-73 159, gh temperatures and gece 
(Steel—Hydrogen content) 
RE es (Metals at high temperatura) = 
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